,Summary. The absorption of 59Fe3+ by the leaves of various plant species was studied. Stomata were fotund to play a major role in foliar absorption when leaves were totally submerged in treatment solutions, and a correlation was found to exist between stomatal area and absorption. Day treated leaves absorbed much more than did night treated leaves. The use of a surfactant markedly increased absorption. Translocation from treated leaves was demonstrated and was found to vary with species.
literatuire on cuticuilar and stomatal uptake of foliar applied materials, Currier and Dybing (5) conclude that '. . . both stomata and cuticle may be involved, with the stomatal component varying widely duie to a complex of factors influencing stomatal opening." The major problem remaining unanswered is the relative importance of each path under specified conditions.
It is well established in the literature that surfactants increase the effectiveness of herbicides.
The effect of surfactants on nutrient uptake is not so clear, however. Some investigators report no effect oIn uiptake due to the presence of a suirfactant (1), some report a decrease (7) , and others report an increase (7, 8) . In reviewing the literature, one arrives at the concltusion that factors not always well explained or considered in specific articles play a major role in whether or not surfactants increase, decrease, or have no effect on nutrient uptake. Such factors are A) method of application, B) nature of the nutrient being sttudied, C) nature of the surfactant being studied, D) reactions between the nutrients and surfactants (stuch as complex formation or precipitation), E) characteristics of the plant species, and F) the method of assessing uptake (quantitative measurements or growth responses).
If stirfactants promote the uptake of foliarapplied stubstances, as they do for herbicides and as some investigators report they do for nutrients, a specific mechanism or mechanisms for this promotion must exist. To date, 2 authors (5, 10) have summarized these possible mechanisms as A) improving coverage, B) decreasing or removing air films between solution and leaf surface, C) reducing interfacial tension between relatively polar and apolar submicroscopic regions of the cuticle, D) acting as cosolvents or solubilizing agents in cuticular penetration, E) increasing or inducing stomatal entry, F) increasing plasmalemma permeability by stimulation or toxicity, G) increasing apoplastic movement to the plasmalemma-cell wall interface, H) acting as humectants to retard drying of the solution or I) interacting directly with the other applied stubstance. Iron has classically been considered a relatively immobile ion in plants and iron deficiencies have been attributed to this immobility (4). More recent work has showni that iron is at least moderately mobile in plants (2, 3) and that a good degree of correlation exists between the chlorophyll content of leaves and their iron content (9) . Foliar-applied iron has been shown to be redistributed from the leaf to which it was applied to yotung expanding leaves and to regions of meristematic activity (3, 6) .
The purpose of this investigation was to determine, under well defined conditions, the stomatal component of foliar absorption and the subsequent mobility of foliar absorbed iron.
Materials and Methods
Plant Cultutre. Four plant species or varieties were selected for study, namely red 
EDDINGS AND BROIWN-UPTAKE AND TRANSLOCATION OF 59FE
The second phase of the absorption study involved an experiment designed to show the uptake of 59Fe3+ from a solution of FeCl3 plus surfactant as a function of time. In this experiment 4 plants were used, namely red kidney bean, small white bean, sorghum, and tomato. Treatment time is defined as the time of submersion of the leaves in the experimental solution prior to washing. The sorghum and beans were submerged in the manner previously described and the tomato leaves in a manner similar to that for beans. Results of this experiment are presented in figure 2 
Results and Discussion
It is apparent from figure 1A that the addition of the surfactant caused a large increase in iron uptake in both the sorghum and the red kidney bean leaves during the day. An increase also occturred due to surfactant for the sorghum during the night. One should note from figure 1A that on a dry weight basis, sorghum leaves take up a muich larger amount of "9Fe where the surfactant was added in the day treatments than do the bean leaves. The question naturally arises as to why these 2 species behave so differently with respect to uptake when grown under the same conditions and treated in the same manner. Figure 1B presents the uptake data on a total leaf area basis rather than a dry weight basis.
Again sorghum and bean do not absorb like amounts of iron.
In figure 1C the uptake data is presented on a stomatal area basis, and we see that a good agreement now exists between the sorghum and bean leaves for the day-plus surfactant treatments. This agreement is strong evidence for stomatal uptake. The fact that the agreement exists only between day-plus surfactant treatments is easily explained. Night treatments should not agree on a stomatal area basis since the stomata are closed at night. The day-minus surfactant treatments probably reflect some stomatal entry since they are higher than the night-minus surfactant treatments and the agreement between the 2 species is certainly better on a stomatal area basis than on either a dry weight basis or a leaf area basis. The day-plus surfactant plus sucrose treatments are depressed somewhat from the day-pluis surfactant treatments. This depression may be explained as being the result of an increase in solution viscosity due to the sucrose. The depression is more pronounced in the bean leaves than in the sorghum leaves since the beani stomata are much smaller than the sorghum stomata, a fact resulting in a higher perimeter to area ratio or a higher resistence to the mass flow of a viscous solution through the stomata. An alternative explanation for the sucrose depression might be that the sucrose caused the plasmolysis of the guard cells and subsequently the closure of the stomata, although to affect this closure would probably require longer than the 15 minute treatment time. Figure 2A presents the uptake data on a dry weight basis, figure  2B on a leaf area basis, and figure 2C on a stomatal area basis. The most important point to be realized from these graphs is the good agreement between species for iron uptake as a function of time on a stomatal area basis ( fig 2C) . The essentially linear rate of uptake for the first 30 to 40 minutes followed by a sharp decrease in rate is highly suggestive of a mass flow mechanism. The sharp decrease in uptake rate may occur due to the filling of the sub-stomatal chamber with treatment solution. The poorer agreement between species as suibmersion time increases can be explained as an expression of internal leaf characteristics, such as the size of the sub-stomatal chamber and the arrangement of the mesophyll cells suirrounding the chamber.
In figure 2A and 2B, uptake by the 2 bean varieties is essentially the same. Also, the sorghum and tomato curves are very similar to each other. The reason for these similarities is found in elements is never very great. On the other hand, the broadleaf species have a palmate veination pattern and a random distribultion of stomata so that the distance from an individual stoma to conduicting tissuie varies greatly; in other words, the pathway to conducting tissuie in broadleaf species is more tortulouis than in grass species. As the iron passes through the stomata, it is probably absorbed by the parenchyma cells suirrouinding the suibstomatal chambers and symplastically translocated to the phloem, and the greater the number of cells throuigh which it mulst pass, the smaller the amouint eventually reaching the phloem.
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